Introduction
The worldwide increase in the prevalence of Chronic Kidney Disease (CKD) has required the adoption of one of the available types of dialysis -hemodialysis, peritoneal dialysis, renal transplantation, significantly burdening the finite health budgets (1) (2) . In Brazil, government agencies have been preoccupied with the costs of renal replacement therapies, since care for patients with CKD, usually performed at dialysis centers of hospital organizations, is one of the main areas that make up the high complexity of the Brazilian Nation
Health System (SUS), consuming a large amount of financial resources (3) .
Hemodialysis represents the main type of dialysis adopted worldwide for the treatment, control and vital maintenance of patients with CKD (2) , which requires specialized care and advanced technology.
Properly trained and highly qualified nurses and nursing technicians are responsible for the component procedures of conventional hemodialysis, the costs of which are unknown at dialysis centers and in hospital organizations. Consequently, the decision-making process related to the allocation efficiency of limited resources, the establishment of a rational basis to support the negotiation of adequate financial transfer, along with funding sources, and planning for future investments can be seriously compromised.
Increased demand for health services, high healthcare costs and limited resources strongly pressure health organizations to become efficient, increase their productivity and minimize their spending.
To that end, their care and management processes must be meticulously studied in order to align resources and actions (4) .
Considering these facts, the present study 
Method
This was a quantitative, exploratory-descriptive, multiple case type study (5) conducted at the dialysis centers of three public teaching and research hospitals, was decided to present these procedures, separately, according to the access route used.
The intervening variables in the direct cost of the integrated hemodialysis procedures, as well as the relationship of these variables, were first established, with the total mean direct cost obtained by the sum of the mean costs (6) :
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Considering that the procedures would consume different quantities of inputs, the total mean direct cost of each procedure was established composed of three parts: mean direct cost of materials , of solutions/ medications and of labor :
The mean direct cost of the materials was obtained by summing the mean costs of each of the materials consumed:
The mean cost of each material was obtained from the product of the mean quantity of this material by its mean unit price:
Cm qm Pmu
Substituting equation 3 with 4 gave a more detailed equation for the mean direct cost of materials:
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The mean direct cost of the solutions/medications was obtained by summing the mean costs of solutions/ medications consumed:
The mean cost of each solution/medication was obtained from the product of the mean quantity of this solution/medication by its mean unit price :
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.
Substituting equation 6 with 7 gave a more detailed equation for the mean direct cost of solutions/ medications:
The mean direct cost of labor was obtained by summing the mean costs of each professional category (nurses and nursing technicians) involved in the procedures, as follows:
The mean cost of each professional category was The personnel responsible for human resource services were asked to complete the spreadsheet related to the gross salary (basic salary, benefits, bonuses and social charges) of the nursing professionals, by category, and those responsible for the purchasing departments,
were asked for the costs related to the latest acquisitions of materials and solutions/medications.
Considering the absence and/or difficulty of access to information, in the three hospitals, which would enabled the calculation of the indirect costs necessary for the composition of the total cost of the procedures under study, the research was restricted to the use of direct costs.
Direct costs are defined as monetary expenditure
applied in the production of products or services where there is the possibility of identification with the product or department. Direct cost is defined as any that can be measured, that is, that can be identified and clearly quantified (7) . The hospital units are basically composed of labor, inputs and equipment used directly in the care process (8) . Direct labor refers to personnel who work directly on the products or services provided, as long as it is possible to measure the time spent and identify who performed the work. It is composed of salaries, social charges, holiday provisions and 13 th salary (7) .
Results
A total of 22 nursing professionals (61.11%)
were observed in the dialysis center of hospital In the "installation of hemodialysis dual lumen catheter access" the highest total direct cost was 
Discussion
In the procedures studied, the participation of nurses and nursing technicians was influenced by the care capacity, physical area of the dialysis centers and the relationship between the number of nursing professionals, by category, and the quantitative and clinical conditions of the patients with CKD (in the three hospitals) or acute renal injury (in hospitals B and C).
The nurses took responsibility for the performance of procedures for patients with a more complex profile, especially when there was a problem related to the venous access.
The arteriovenous fistula was the predominant method of access among the patients of hospital A (69.66%) and the dual lumen catheter among the patients of hospitals C and B (85.71 and 82.67%). The indication of arteriovenous fistula has proven to be of great benefit to patients undergoing hemodialysis (9) , with catheter use being associated with a higher incidence of infections, hospitalizations, and increased patient mortality (10) .
It was found that the procedures of "installation and removal of hemodialysis arteriovenous fistula access"
presented a lower economic impact on the total mean direct cost compared to the procedures "installation and In view of these results, apart from the humanitarian, ethical, scientific and political aspects, the economic aspect should be considered, since the adoption of the arteriovenous fistula is indicates as the preferential venous access for hemodialysis.
Material costs, especially extracorporeal circuits, and medication/solutions corresponded to the values that contributed the most to the total mean direct cost, similarly to the results of other studies on the direct costs of procedures performed by nursing professionals (11) (12) .
With regard to the extracorporeal circuits, the submitted to manual processing and should be used for the same patient for a maximum of 12 times (13) .
If the dialysis centers of hospitals A and C had already adopted the provisions of RDC No.11/2014 (13) and did not reprocess the extracorporeal circuits, the total mean direct cost of "preparation of the hemodialysis equipment" would be US$34.00 (sd=0.42) and US$47.43 (sd=0.61) respectively, corresponding to an increase of US$11.80 in hospital A and US$27.13 in hospital C.
It is emphasized that when the organization is able to purchase larger volumes there is a greater possibilities of negotiation to reach the lowest price.
The lower prices will depend on the trading skills of the .
The high cost of material resources has intensified the concern of health organization managers who need to invest in the improvement of material management systems in order to provide continuity of quality care at a lower cost by ensuring adequate quantity and quality (15) .
It is known that hospitals are involved in a very
complex economic environment, with technical and technological updates being necessary to ensure the quality and competence in the provision of services. The demand for services is also increasing and the lack of resources, for both SUS and health insurance operators, aggravates their financial situation (16) .
Thus, the rapid increase in costs to meet the different care demands in hospital organizations requires studies on the financial aspects involved, which will make it possible to propose strategies for the efficient use of resources, balancing the provision of health services and their economic viability (17) .
Hospital organizations undoubtedly need detailed and consistent information on the costs incurred in the provision of their services, since they assist in the adequate application of scarce resources, especially in hospitals providing services to the SUS (12) . However, efforts need to be centered beyond cost containment strategies, since it is necessary to know how these cost are formed in the different care processes, in order to improve the distribution of resources and services without losing quality, increasing the accessibility for the users (18) .
The comparison of the costs of "preparation of hemodialysis equipment" between two dialysis centers that reprocessed the extracorporeal circuits (A and C) and one that did not (B), due to being within the prescribed period for compliance with RDC No.
11/2014 (13) , can be considered a limitation of this study.
However, because in the national scenario, there is little research in which the costs of procedures, especially those related to dialysis, have been calculated, this study represents an initial and unpublished approach, in which a methodology is proposed that can be reproduced and will enable the calculation and management of the direct costs of constituent procedures of conventional hemodialysis.
As implications for professional practice, it is hoped that the analysis of the direct costs of the integrated hemodialysis procedures, by adding knowledge to this thematic area, supports hospital managers, technicians responsible and nursing professionals in detecting inefficiencies and waste, as well as intervening in the productive process for the rational allocation of the inputs available in the dialysis centers.
Conclusion
The weighted means of the direct mean costs of the procedures under study corresponded to 
